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Abstract

Microbial fouling, corrosion and their control in the freshwater distribution system of a nuclear test reactor

16S rRNA gene sequencing and DGGE was used to identify the bacterial diversity of the freshwater distribution system in particular the firewater system. The predominant
bacteria, their role in biofilm formation and corrosion of carbon steel material were reported. Pits were analyzed by inverted metallurgical microscope and 3D view of the pits was recorded in CSLM. 

The spatial distribution of different SRB groups in various locations of the cooling water was
also identified by group specific PCR protocol. Simulated laboratory studies were carried out on corrosion of carbon steel material. The influence of operational and an experimental condition on the carbon steel corrosion management are studied. Microbial biofilm role in augmentation of corrosion rate of carbon steel was identified. Corrosion deposits were analyzed by XRD,
Confocal Raman spectroscopy and their transformation was recorded over time. Control of fouling bacteria by chemical biocides under laboratory conditions was tested. Biofilm
inhibition, disruption and metabolic inhibition was found out. Finally, based on the various observations and results, a set of suggestions were outlined for the proper care of the
firewater systems

